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The conservation of Biscayne Bay is a project of vital inportance to the people
of Dade County since if we fail to apply intelligent conservation to the Bay we
will throw away a nmmjor asset, one which has created the uniqueness of the
region and has contributed nmuch of the beauty, inherent, recreation and
comercial value that +the county possesses. This is a wdely-accepted
proposition, but there is nmuch confusion and difference of opinion as to what
"conservation" of the Bay neans. This is a common problem since instead of
being a single, sinple concept, conservation is a badly understood and
extrenely conplex idea. The confusion about its nmeaning is so great and the
argunents arising fromits use are so acrinonious that sonme people even suggest
that we discard the term This is not possible since the word is too deeply
i thedded in our vocabul ary. The confusion about conservation is not because the
termis not useful; it is because nobst people do not realize that there are
many |egitimte kinds of conservation instead of only one, and that these kinds
are often in direct conflict. One nman's conservation neat nay be another nan's
conservation poison, and the difficult job of the public official is not only
to practice conservation, but first to decide which kind of conservation serves
the community best.

Bi scayne Bay is an exanple of one of the npbst conplex regions of the whole world
- a shallow sub-tropical estuary - a shallow area where sea and rivers neet

protected by barrier islands, and inhabited by a very | arge nunber of species of
plants, invertebrate aninmals, fishes, and other vertebrates. Sub-tropica

estuaries like this are anmong the nost productive regions of the world,
terrestrial or aquatic - but they are also some of the nobst delicately bal anced
ecologically. Alterations in the environnent produced by covering the shoreline,
by dredging the bottom by polluting the water, by allowing or diverting the
currents, or by changing the ecology in dozens of other ways can result in a
whol e series of changes that nay knock over desirable characteristics of the Bay
i ke a row of dom noes

We nust nevertheless face the fact that use of the Bay by nman inevitably forces
changes in the Bay. If these changes are not controlled they will danage it
permanently, since nost of the changes are irreversible. The task facing the
peopl e of Dade County is to decide what it wants Biscayne Bay to be and then
how they are willing to conpromse this ideal, realizing the inevitability of
some of the changes that acconpany crowding of people on its shores. Only with
pl anning can they direct and mnimze the effect of these changes.

As a prelimnary to these decisions, the public nmust learn the kinds of choices
it has, and this involves a realization of the kinds of conservation that exist



- many of which are in head to head conflict. Another necessary prelimnary is
to realize that conservation of natural resources is for the use and benefit
and enjoynent of man, and for no other purpose. W do not conserve forests, or
birds, or fishes, or any other natural resource for the sake of the trees or
the animals, but only for the enjoynment or nourishnent of nman. If we realize
this the task becones a little sinpler and the alternatives a little clearer

Anong the kinds of conservation there is first the conservati on of non-renewabl e
resources. Mneral deposits are exanples of these. Conservation here neans
judicious exploitation of the mineral at such a rate that it can be absorbed by
the market, and with such devices that a mninum of waste of the resource is
suffered. Conservation here also neans exploitation in a way which does not
destroy the countryside - the forests, streams and soil - while the mineral is
bei ng taken.

Space - living space and space for recreation - is another nonrenewable
resource. In a sense it is the nost precious one we have, and yet npst people
woul d not even list it amobng our resources. But once it is used it can rarely,
if ever, be recovered. In our present problem the conservation of Biscayne
Bay, the guarding of space is one of the npbst inportant concerns. W nust not
allow the Bay either to be gobbled up in great gulps or nibbled away in snall
pi eces; either way it is lost, and will never again be available

There are, next, sonme sem -renewable resources, whose conservation nust be
handl ed differently. Water is the best exanple of this category. The quality of
the water of Biscayne Bay is critical to the whole value of the area: polluted
water kills the plants and animals and fouls the bottom and it spoils the
beauty of the Bay and its recreational potential - swi nmng, boating, fishing
The quality of the Bay water can sonetimes be restored if it is spoiled, but
this is only a partial and a very slow process. W have had enough intelligence
already to restore Bay water quality to sone degree in the northern areas of
Bi scayne Bay, but it is disturbing even here to note how slowy and
inconpletely the restoration has taken place. The bad side effects of polluted
wat er - anaerobic bottom deposits, reduced popul ations of desirabl e
invertebrates and fishes - are difficult and slow to restore.

Fresh water is an extrenely inportant part of the natural resources of Biscayne
Bay. It makes the water brackish, and this lowered salinity, plus the nutrients
carried into the Bay by fresh water runoff from the land, are ngjor
contributors to the high fertility of the region. W nust design a system of
conservation for the fresh water flowing into Biscayne Bay as part of the
overall conservation plan. Perhaps we can involve re-use of water after
purification if we first learn enough about the likely side effects of sewage
processi ng.

The nost conplicated kinds of conservation are those involving renewable
resources. But these are at the sane tinme the nost satisfying, since with skill
and determ nation we have forever the use of resources supplying recreation,
food and aesthetic val ues.

One kind of renewable natural resource is that supplying recreation in terns of
di splay. Few places in the world have nore beautiful or spectacular birds than
south Florida. The conservation of the shore birds and other varieties should
i nvol ve (and now does, after violent dispute) their total protection, wthout
any exploitation for comerce whatsoever. Mnatees, alligators and some other
animal s should continue to be totally protected, and their conservation should
i nvol ve nmai ntenance of the populations at the highest possible level. Display
is the profit to be gained fromthese resources, and display is best served at



hi gh popul ation levels, since the chance of people seeing the animal increases
in proportion to the nunbers of the latter

Sone plants of Biscayne Bay, including the mangroves, serve val uabl e ecol ogica
pur poses, including the production of rich substrate, supporting and sheltering
i nvertebrate populations, and the stabilization of shorelines. But apart from
these, the mangroves are worth total protection for their beauty.

O her aninmal and plant popul ations deserve total protection. Conpared with the
birds, it is |less obvious why we should protect the worns which live in the Bay
bottom or the sea urchins, the sponges, the sea fans, the copepods, the arrow
worns and scores of other lowy aninmals in the Bay. But many of these are
beautiful or interesting in thenselves, and many » re supply food or shelter to
the fishes and the birds where worth is » re obvious. These animals, and the
pl ants they support, are the nutrient base of all life in the Bay: if there are
no plants, there can be no copepods, no worns, no fish or birds. Total
protection is the kind of conservation required here

Wth sonme of the larger invertebrates and sone of the fishes we conme to a
different kind of conservation. For fishes, total protection is inpossible, and
conservation involves sonme exploitation. For sport fishing, the populations
shoul d be kept at the highest possible level in order that fishing success is
at a maxi mum The conflict here is that as human population (and following it,
fishing pressure) increases, fish populations are inevitably reduced, and even
if total catches are as high or higher than formerly, success is spread so
thinly that individuals cry "depletion". This kind of false "depletion" occurs
- and is loudly proclainmed and condemmed as soon as any fishing is started.
Conservation here involves regulations which strike a balance between
reasonabl e individual fishing success and the nmmintenance of reproducing
popul ations. This is not easy, but with skill it can be attained

A different concept of conservation is involved with comercially exploited
stocks. Here, the maxi mum popul ation size and the maxi num catch per unit of
effort fishing effort are not necessarily beat. Instead, the maxinmm
sustainable yield is to be sought, neaning that the greatest catch is to be
encouraged conpatible with naintenance of the populations at a satisfactory
reproduci ng size. Hence, fishing efficiency is to be sought, with the best
instrunents available being enployed to catch the fish quickly and cheaply.
These fish are not to be subjected so too nmuch exploitation that their
popul ations are reduced below the |evel where the maxi mum amount of catch can
be made, but as much fishing should be allowed to cone exactly to the bal ance
poi nt between increase of the population through additions of young and growh
of the individuals and reductions in the population through death and predation
- including that of man through fishing. Wth this concept of conservation of
comercial fish stocks there is, of course, the danger of overfishing - so nuch
fishing effort that reductions in the stock are greater than additions. But
there is also the idea of under-fishing, where too few fish are caught to nake
for use of the potential of the population, and sone fish are allowed to die
unused by nan.

But if a sinplification is offered here, there are enough conplexities in the
problem to pose grave difficulties. Anong these are the fact that not only do
devel opnment of a living area and sinple increase in the nunber of inhabitants
clash with conservation of the resources of the region, but different kinds of
conservation are in direct conflict. One of the npbst obvious of these conflicts
is between sport fishing and commercial fishing, Wuere the sane species is
sought by both groups and where fishing pressure is heavy, conpetition can
become acrinonious. This is because neither group may get as many fish as it



wants and because proper conservation of sport fish stocks is different from
proper conservation of comercial fish stocks, as pointed out earlier. A clear
policy by the County is required before this problem can be approached
intelligently.

One policy would be to prohibit comercial fishing in Biscayne Bay. But such a
sweeping and inclusive prohibition would be poor conservation since it would
not take into account the fact that sone species are of no interest to sport
fishermen, and if the fish are not caught they are wanted as far as man is
concerned. Another policy would be to prohibit any commercial fishing for
speci es sought also by sport fishernen. This would be short-sighted in many
cases, since some stocks are not fully exploited when both groups fish them A
knowl edge of the level of exploitation in respect to population size is
required here. In cases where the stocks are fully exploited, the policy m ght
favor commercial fishing over sport fishing, or the reverse. Wichever policy
is adopted depends on economics as well as biology, and a wi se decision can
cone only after considerable discussion and thought. This kind of policy
deci sion nust be nade, however, and the sooner it and others are nmde the
sooner will a sound and consistent policy be erected for the conservation of
Bi scayne Bay.

THE | DEAL BAY

To achi eve good conservation for Biscayne Bay, it would nake the job easier if
an agreenment could be reached on a description of the ideal Bay. This
description is not necessarily that of the original Bay, since we nust be
realistic in recognizing that we cannot turn tine back, and that the ecol ogy of
the Bay has been irreversibly altered. Indeed, good conservation of Biscayne
Bay would not be to restore it to its original form since this would involve
no use of its resources - no fishing, no boating, no sw ming, no access.
Again, the ideal Bay from the viewpoint of one kind of conservation will be
different from the ideal of other viewpoints, and these conflicts nust be
reconciled. O course, this is the root of all the uncertainty about how to
handle the Bay; a clear recognition of the conflicts will make the task of
sol ving them easier.

Wat er

The water of Biscayne Bay should be unpolluted, either by sewage, chemcal, oil
or other industrial waste. The regular dunmping of pollutants should be
prohi bited and no chance of accidental pollution (such as danmage by barges
carrying harnful materials) should be allowed.

We should investigate the feasibility of laws controlling the discharge of waste
from pleasure boats and other craft in the Bay. Chemical toilets may be
necessary. Sewage pollution from the present and future inhabitants of the
shores of southern Biscayne Bay should probably be piped offshore into the
ocean.

The pattern of water currents should not be altered. The ecology of the Bay is
determined to a mmjor extent by the distribution of nutrients, oxygen and
tenmperature through the interchange of ocean and bay waters, the fresh water
outflow fromthe land. No solid causeway or other structures which would alter
this pattern should be permitted in the Bay.

Shore |ine



The shore line of Biscayne Bay should be altered by dredging and filling only to
the mninum extent required to protect existing property or to construct
causeways and other access structures which are considered desirable after
wei ghing various use criteria. W are now long past the stage where we regard
marshy areas at the edge of land as worthless, to be filled as quickly as
possi bl e. W now know that such areas are anbng the nobst productive of any on
earth, and hasty filling of these usually destroys far nore things of value to
man than it creates in building lots. The present bul khead |ine extends too far
into the Bay in many cases. |t should be changed to correspond to the mean high
water line. Otherw se great damage will be done to the valuable edges of the
Bay.

If we wish to conserve south Biscayne Bay for its naximum productivity and
aesthetic value we nust preserve intact a significant part of the shore and
adj acent hi gher mangrove marsh. Aside from the undi sputed value as an area of
nmaxi mum production of basic nutrient material, the marshes serve to spread and
sl ow down the entrance of fresh-water into the Bay.

Al though fresh-water is a necessity in preserving estuarine characteristics and
hi gh productivity, it can becone a killing pollutant if dunped into the Bay in
| arge shots as is now the case with drainage canals at flood tine. Al though the
existing canals probably are permanent features, new canal outfalls should be
planned in <conjunction wth inland salt control Ilevee Ilines (see the
acconpanying figure) [NO FIGURE WAS FOUND I N THE COPY OF THE DOCUMENT STORED AT
THE UNIVERSITY OF MAM.] so that the canals enpty water into the marsh behind
the coastal mangroves, and this spreads over the nmarsh and then enters the Bay
in a sheet flow

Productivity

If we fail to conserve the basic productivity of Biscayne Bay, all other efforts
of Bay conservation are futile. W nust preserve the areas which produce the
basic nutrients, and nmmintain the mechanism whereby these nutrients are
re-cycled and distributed to the ani mal s.

The zone of productivity includes the salt and bracki sh marshes and the shall ow
grass beds of the Bay. Here great quantities of organic material are produced
and reduced annually. It is one of the peculiarities of marshes that they
contain relatively few species of aninmals, but sone species exist in enornous
nunbers. These species are able to live in a rapidly fluctuating habitat, where
they break down the raw plant nmaterial, pass it out into the marsh nod and
wat er, and nake plant naterial suitable for passing into solution.

The next step in the nutrient chain comes with the rainy season, when the
fresh-water runoff passes over the nmarsh, picks up the yearly accunul ati on of
nutrients and noves it bayward. As the fresh-water mixes with saltwater, the
particles of organic nmaterial are flocculated or precipitated onto the bottom
where they form a soup of rich food upon which the grazing animals feed. The
process of flocculation and the action of onshore winds and waves keep this
food in the bays, particularly along the shore of the mainland. The beds of
accurnul ated organics al so encourage certain seagrasses which, in turn, tend to
stabilize the bottom add to the nutrient bank, and provide dense shelter for
smal | fishes and crustaceans. These snall aninmals are mainly the juvenile stage
of species the fishernman pursues, such as barracuda, mangrove snapper, |ane
snapper, spotted seatrout, |adyfish, bonefish, tarpon, snook, pink shrinp,
spiny |obsters, stone crabs and others. These grow rapidly on smaller grazing
species, but eventually reach a size sufficient to enter deeper water and the
angl ers catch.



Sone of the organic material is available for transport by bay currents and this
feeds the plankton which in turn nourishes fishes of the open bay. Oher
particles of food nove seaward and nourish the corals and other marine life of

the reefs. The construction of causeways and the filling of tidal channels can
seriously disrupt the patterns of currents and hence the food distribution
patterns. Isolation and filling of nmarshes reduces the animal and plant

carrying capacity of bays in direct proportion to the size of the areas filled.
Canalization of fresh water directly into the bay prevents the nornal pick-up
of nutrients by sheetflow across the marshes and can kill the grass beds al ong
the shore by drastic reduction in salinity.

Sport fish populations should be kept at the maximum possible while still
all owi ng reasonable catches to individuals. Obviously these are vague terns,
enconpassing a w de range of population sizes and perhaps an even w der range
of fishernen's appetites. But if sone nmachinery can be constructed for
neasuring harvest and fishing effort, and sone agreenent can be reached about
al lowabl e total catches for sone of the mmjor game fish species, a long step
wi Il have been taken toward this aspect of the Bay's conservation. Eventually -
perhaps soon for sone popular species, later for others - sone kinds of nore
stringent restrictive regulations will he necessary. But until regulations are
required it will be false conservation to inpose them

Commercial fish populations (including invertebrates of commercial inportance
like shrinp) should be exploited at their naxi num sustained yields. There is
little comercial fishing in the Bay, and this nobstly at a low level of
exploitation. There is a valuable bait shrinp fishery, to supply the sport
fishermen. It has been the subject of controversy many tines, It is the opinion
of nost professional conservationists that this fishery, properly controlled,
is not operating contrary to good conservation. It exploits a resource not
ot herwi se used by man, with gear not harnful to the environnent. The conmerci al
fishery for lobsters is sizeable, and should be encouraged up to the naxinmm
sustained yield. Sone conflict exists between this fishery and a sport fishery
for lobsters, and eventually a policy will have to be established to reconcile
conflicts as fishing pressure increases on both sides. A snall commercial
fishery for stone crabs poses no special problem now. A very snall nullet
fishery could be greatly expanded without harm if narkets existed. On
occasi on, sone Spanish nmackerel are caught in the Bay. Conflict arises here
since this is a favorite game fish. Policy decisions nust be nade here too.

Dade County has now the opportunity to nmake sonme significant policy decisions
for the protection of one of its nobst valuable resources - Biscayne Bay. It
will not have this opportunity much longer, since destructive processes are
under way and others threaten even worse changes. The |eaders of the community
have the responsibility to exanine the alternatives and to offer these as clear
choices to the inhabitants of the region. In none of the activities of Dade
County is planning so vital.



